Nucleotide-dependent interaction of the N-terminal domain of MukB with microtubules.
The MukB protein from Escherichia coli has a domain structure that is reminiscent of the eukaryotic motor proteins kinesin and myosin: N-terminal globular domains, a region of coiled-coil, and a specialised C-terminal domain. Sequence alignment of the N-terminal domain of MukB with the kinesin motor domain indicated an approximately 22% sequence identity. These observations raised the possibility that MukB might be a prokaryotic motor protein and, due to the sequence homology shared with kinesin, might bind to microtubules (Mts). We found that a construct encoding the first 342 residues of MukB (Muk342) binds specifically to Mts and shares a number of properties with the motor domain of kinesin. Visualisation of the Muk342 decorated Mt complexes using negative stain electron microscopy indicated that the Muk342 smoothly decorates the outside of Mts. Biochemical data demonstrate that Muk342 decorates Mts with a binding stoichiometry of one Muk342 monomer per tubulin monomer. These findings strongly suggest that MukB has a role in force generation and that it is a prokaryotic homologue of kinesin and myosin.